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ABSTRACT: Water qualities of three suburban rivers, namely, Kuantan, Belat, and Galing rivers, in Kuantan, Malaysia, were examined e!ectively 
by using ion-exclusion/cation-exchange chromatography with water quality indices and land usage data. Speci"cally, we have focused on evaluating and 
grasping the e!ect of sewage/household wastewater discharged from housing areas in the Kuantan district on the river water quality. Based on this study, 
the following bene"cial information were obtained e!ectively: (1) the pollution levels in the three rivers (Kuantan River: Classes I–III, Belat River: 
Classes I–III, and Galing River: Classes I–V) are linked with the urbanization level of the river basin area; (2) di!erences in the biological reactions in the 
di!erent pollution level rivers are understood; (3) Galing River is among the most polluted rivers not only in Kuantan but also in the Peninsular Malaysia, 
owing to poor water treatment of the sewage/household wastewater discharged from the river basin area.
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Introduction
Water pollution and eutrophication of lakes, rivers, and oceans 
have been caused by the increased in'ux of wastewater due 
to rapid economic, industrial, and agricultural development 
without the construction of applicable water infrastructure 
and treatment facilities.1,2 Water pollution is a particularly 
severe problem in developing countries, and adequate water 
quality monitoring is required to identify the suitability for 
usage and assist with water quality management or improve-
ment. In the 1980s, 42 tributaries in Malaysia were identi"ed 
as being highly polluted.3 In the 1990s and 2000s, almost 60% 
of the major rivers were regulated for domestic, agricultural, 
and industrial purposes, owing to water quality degradation 
by the wastewater from housing, industrial, and business/
servicing sectors.4,5
As shown in Figure 1, three rivers, namely Kuantan, 
Belat, and Galing, 'ow through Kuantan city located at the 
east coast of Peninsular Malaysia. Kuantan is the state capital 
of Pahang and the 17th largest city in Malaysia.6 6e National 
Physical Plan 2005 identi"ed Kuantan as one of the future 
growth centers and a hub for trade, commerce, transportation, 
and tourism in the east coast of Peninsular Malaysia, owing 
to its strategic location. By following the Kuantan District 
Locality Plan 2004–2015, the Kuantan area has rapidly 
developed over the last 10 years, leading to environmental 
degradation.7–10 As shown in Figures 2 and 3, the east coast 
area of Kuantan city are dramatically urbanized and its agri-
cultural and forest regions have been used for housing and 
business/servicing purposes (housing area: 0.498%, business/
servicing area: 0.0268%, agricultural area: 11.7, forest area: 
16.3%), while a lot of forest and agricultural areas still remain 
(housing area: 30.5%, business/servicing area: 5.38%, agri-
cultural area: 20.2%, forest areas: 74.7%) in the west area of 
Kuantan and di!erent situations of river water pollution are 
expected.
6erefore, our research group focused on the Kuantan, 
Belat, and Galing rivers in this research. Kuantan River is 
one of the largest rivers of the Peninsular Malaysia that 'ows 
from northwest to east coast in Kuantan. It 'ows through 
four administrative regions that include forests and agricul-
tural areas (K-1–K-4); forests, agricultural areas, and small 
villages (K-5–K-6); and the main urban area of Kuantan city 
